Application Serial No. : 1 0/648,9 1 9 
Amendment and Response to April 28, 2005 Final Office Action 

AMENDMENTS TO THE CLAIMS 

Cancel claims 1, 2, 12, 13, 17-19 and 22 without prejudice 
This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1-2. (canceled) 

3. (currently amended) Th e ring oscillator of claim 2, 
A ring oscillator comprising: 

a plurality of delay cells coupled in series as a ring: and 

a replica cell coupled to the delay cells to provide at least one bias signal to the delay 
cells, the replica cell including a differential transistor pair formed of a first transistor and a 
second transistor, the first transistor having a first terminal and a second terminal coupled to the 
first terminal the second transistor having a first terminal and a second terminal coupled to the 
first terminal of the second transistor, the first transistor also having a third terminal and the 
second transistor also having a third terminal coupled to the third terminal of the first transistor; 

wherein the replica cell further includes: 

a first active resistor connected between a power supply and the drain terminal of the first 
transistor; and 

a second active resistor connected between the power supply and the drain terminal of the 
second transistor; 

wherein: 

the first active resistor includes a third transistor coupled in parallel with a fourth 
transistor that is diode-connected; and 

the second active resistor includes a fifth transistor coupled in parallel with a sixth 
transistor that is diode-connected. 
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4. (original) The ring oscillator of claim 3, wherein the third, fourth, fifth and sixth transistors 
are PMOS transistors. 

5. (original) The ring oscillator of claim 3, wherein the replica cell further includes an 
operational amplifier having: 

an output coupled to respective gate terminals of the third and fifth transistors; 

a first input coupled to a reference signal level; and 

a second input coupled to the drain terminal of the first transistor. 

6. (original) The ring oscillator of claim 5, wherein the replica cell further includes a current 
source connected to a tail of the differential transistor pair to provide a bias current for the 
differential transistor pair. 

7. (original) The ring oscillator of claim 6, wherein the current source is a variable current 
source coupled to be controlled by an input signal for the ring oscillator. 

8. (original) The ring oscillator of claim 7, wherein the output of the operational amplifier 
provides a bias signal level to active resistors of the delay cells. 

9. (original) The ring oscillator of claim 8, wherein the input signal for the ring oscillator is 
coupled to control variable current sources of the delay cells. 

10. (original) The ring oscillator of claim 9, wherein each of the delay cells includes a respective 
differential transistor pair coupled between respective active resistors of the delay cell and a 
respective variable current source of the delay cell. 
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1 1 . (currently amended) The ring oscillator of claim 4- 3, wherein the first and second transistors 
are NMOS transistors. 

12-13. (canceled) 

14. (currently amended) Th e syst e m of claim 13, 
A system comprising: 

an optical transmitter circuit: and 

a clock circuit coupled to the optical transmitter circuit; 

wherein the clock circuit includes: 
a first oscillator; 

a first phase locked loop (PLL); and 

a second PLL coupled between the first oscillator and the first PLL; 

the second PLL including a ring oscillator, the ring oscillator including: 

a plurality of delay cells coupled in series as a ring; and 

a replica cell coupled to the delay cells to provide at least one bias signal to the 
delay cells, the replica cell including a differential transistor pair formed of a first transistor and a 
second transistor, the first transistor having a first terminal and a second terminal coupled to the 
first terminal, the second transistor having a first terminal and a second terminal coupled to the 
first terminal of the second transistor, the first transistor also having a third terminal and the 
second transistor also having a third terminal coupled to the third terminal of the first transistor; 

wherein the replica cell further includes: 

a first active resistor connected between a power supply and the drain terminal of 
the first transistor; and 

a second active resistor connected between the power supply and the drain 
terminal of the second transistor; 
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wherein: 

the first active resistor includes a third transistor coupled in parallel with a fourth 
transistor that is diode-connected; and 

the second active resistor includes a fifth transistor coupled in parallel with a sixth 
transistor that is diode-connected. 

15. (original) The system of claim 14, wherein the replica cell further includes an operational 
amplifier having: 

an output coupled to respective gate terminals of the third and fifth transistors; 

a first input coupled to a reference signal level; and 

a second input coupled to the drain terminal of the first transistor. 

16. (original) The system of claim 1 5, wherein the replica cell further includes a current source 
connected to a tail of the differential transistor pair to provide a bias current for the differential 
transistor pair. 

17-19. (canceled) 

20. (currently amended) The ring oscillator of claim 4- 3, wherein: 

the first terminal of the first transistor is a drain terminal, the second terminal of the first 
transistor is a gate terminal and the third terminal of the first transistor is a source terminal; and 

the first terminal of the second transistor is a drain terminal, the second terminal of the 
second transistor is a gate terminal and the third terminal of the second transistor is a source 
terminal. 

21 . (currently amended) The system of claim 42 14, wherein: 
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the first terminal of the first transistor is a drain terminal, the second terminal of the first 
transistor is a gate terminal and the third terminal of the first transistor is a source terminal; and 

the first terminal of the second transistor is a drain terminal, the second terminal of the 
second transistor is a gate terminal and the third terminal of the second transistor is a source 
terminal. 

22. (canceled) 
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